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TITLE: ELETRONIC DEVICE MODULE USING COMPLIANT THERMAL 
CONDUCTIVE SHEET 

Abstract: 

The present invention discloses an electronic device module using a compliant thermal 
conductive sheet disposed between a semiconductor chip and a thermal-dispersing 
surface. The compliant thermal conductive sheet is formed of composition of reactants 
such as polyorganosiloxane comprising a first vinyl terminal, polyorganosiloxane 
comprising a second vinyl terminal, and siloxane comprising silane terminal. The 
reactants are cross-linked through the vinyl, thereby forming cross-linking products. 
Particles are dispersed through the entire cross-linking products, thereby forming the 
compliant thermal conductive sheet in which thermal conductive particles and 
reinforcing particulates are usefully used for a PCB. 
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Ilu^ tf3 oi| nl-s ^.cj th « g Al E7 r xi x y **] $ g AM ofl flfl^l S| Jl £ Cj-f- A] e 7 r Q% t\ £ *J 3_ m ofl 

£ 2£- £ U-Sofl *a *h flE^S Al £7*37+ ^ si- 7] 7] 7]?- Ahojofl sH*151^;H^°J i}o|ou«). 
£3££!J-'3°1] ^ Al^XjTl-^^SlE Aj^AfoloflBilsiElcH 51 2.^,5 74-^*1^- 7] 7] 7ig- 

10 : 4' 

15 : *] £ ^HCi^-sl e ±*q|El) 
18 :^ 

20 rflSi-S *fl£ 
30 :<33 olzflol ^y- 
40 : *H3<H 
45 :g 

49. 69 : = 

55 : Sjo|<H3 ££ 

58 : ^3^ nfl£( capture pads) 

60 : £ ^aioi(£fe-Jt£) . 

So — I I ~» 

S^l-#*H=-4£- ii-H -^0>2|. 

^-^-c-^ 3«1 (thermal management)!- 4r3th ^2£3 *1£* A r -g-Sj-£ &7J. 3*] if-ofl 

5101c}-. 

Vim ^^£7 r #7 r 5lJ2, 33 2fl*J (packing) U£7r£°Mtf, 33<>1 33£ ffi 

q # ^-t] * r 7] 3 *fl 53 t+ 3*1 £1 f-^ 7 j^.gj. o] s r £ 7fl<H *}-£. 2 Pi € 5] 53 cf. « o| ^ 

13 =$5-7} h&AH, 33 Empower rating^ VjoWm. oj^th^ol ^51^1 #£3 4' 

°il ^MM- 3# ^ $jcf. £2]£-£*h 34? 33 33 £3*1^*1, <5tM E.j2f ^ 



f-S^-Sj 10-0312237 



1^3 ^ 37r -t-S-( exothermic electronic components)^ 31<>\M DA -?- ^flolcf ole|«^ ^ofl 3?}-si-;qi 
^^rf7r^t>5£-^c-^5!JE_E.#^o|:.t^?]-oVqai-olEltV^si-£l #33, U-*J-*j, 7\m ^ il 3^ 
aj.o| ^M 0 p*]7| *}-*|o] ^•^•s^- ^11^3 oi-M-o)]^ tK§*|?1 5ol<Ho|= tvcf. g g-siofl 4-2-51^-^5.1-2. %x] 
$ 8| S iifl|Cl(heat spreader) ^Vol°fl 31^3 &o] -f-AV -40 ^ 150 *C 

^ £€H thermal cycling) # ^ $0) t* 5i^O> *)-t)-. £ ^^^^13°? ofliA] «i 0^8 # 7liS. 

3 nfl ^tj-^ 31, a ol ^ o) l- 7flsfo| if-* *j 3 M±™ m jl* * 
SIS, CH>1 (die) 4SJ-2- ^aWl. #3|ol e JjLSkg. fl*^ £ t^e-1, «|ol^ 34 ^H|, 33 £*M, 33 

£ol t}. *7f*! °J Sttl -3 it, ^#-*! it, 14 « S £ if* i*m ^ycf. 



#71 ^7^oj 71^-0)1 tfltl- ^ 1^ 3th# «*!■ aav ^(specific metallurgic 

al hierarchy)!- 1 £-£. *W. m A # 7]\o\ 4-3] £ $ 3 ^ (C4) °fl 31 th ^ §1-71 $ Sfl 3 *J-ol ol -f^ 7] 

^ £t> 2* Ba3.*ri3, 71^1-71^ ^1 53101 AE (pastes )7f A^S] Ol $Cf. ialOlAE 

£■43*1 ^i^SSii^ilH.^ti 7^(reworkability)ol $t±±r ^°<m ^ ## AAJL $1 

33/214*21 3-3°U4 3lol^E7l- (loading) ?j <g^t! ^Sii B°lW'olei ^t^l^W?}, fllol^- 
E^Tjoj s-^tMl? 7-1 ^(interface resistance)* -5J-3 <g * A] E( C ompliant thermal sheets)* 4-§-'^ 
^01 * 4 Br^olcl-. 71 Ei-mi =. §^ 7|7ll+> pj^oil floftl-a, n ^a=o, #^( n onuniformity) 

»Wr 2ilolA2oil^oj -2-311 7 r 4 5. ^ ^ V\ ^ 0] ol c^. avw ^ oj - 7 y±.zy « 7 ^ <g%^ 

M -E #0)1^ AV #? > ^-g-^-^ §5.^-1- ?>#7l 7] ^ 7] E 7J- ^ ±. t]]i oli-Xl 22-01 Cfl^.^i 2.0jAj 0 ] 
miUV^m nflEol^^ev^^o] ^^ii^^ g^i-a #S Afl ( filler)*! -g-^ Hl^] 2)-=L=ji^ -g-^j 
Hl*0l a- #?j3fl7V *7fS]g, ^-th ^fl^ ^5!ii7l- ^fl-JjHjd-. ^ 7fljg. ifloflA-l tJTj-aj- oiTj-^V 3 ^-(particle 
-to-particle contact) o| $i#nfl 7 r ^-«-giE]7l HfflJ, -g*1i<S #^71121 ^ Tfla^flll- f-ifl 

«^ 2*0] ^^Sl Ol^-Oi^ - ol£S.^tl TWthCj.. nzlM-. #?J311 2.«0] #7^1-9, #?i7flol Jfl-2J- ^A^A) 
3i7 r ^yyt^rW -2-3^-2-^5101, ^^o^^^o] m ^A^ (jnter{adalsurfacsciIltactpn)p$rtie 

s)oi g**nm. 



£ m £.45] ^ m ii^r -2-3 ^ 5.2. Ji^.*]^. £itf ^ 3 i>M a.*v A | e ^e_ 7r ;fl«i-5] <H #7l 

-S-l-f-Sj 1 £* # ?>^7l tlCf. 01 £1 11- TflEJ!] 7li7fE]^5-2. Aj-^. o^g] ^ aj-^cj °J Aj-fJ. 0^ 31-^-2. Dl^7}# 

53711 2}- 7hni ^ t v (crosslink)2j f-21 -2-7]^ Ji-^Kpolyorganosiloxane polymer )o) Ej-. #al ^lfl-Aj-^. j^ofl a-1 
£1 ^-S, y-c-S3 u-^- (moisture absorption) H (cure chemistry)^ «1 # 

-i-i-f-011 tfl til IS 1 ^tl-oW. 



f'SH 7] ^ofl -f-Aj- ^ o. 7 | ^.xv ^.Aj ^-ofl cf^tl- #^7111- « 7\t fol ^ ?! -E.il- # 7^] 71^ 5ol Jflxl 5] ol 

Sit}. Streusand f-o!)^ ^ojsj B]^-^ 7\\ 4,585,822^^-5-011^ %^7\^°Y *A*# AA*}^^ 
n, ol el th -2-71 ^ t€- #^Hl £ 3 ol i 10 %°J #*j7l|7|- 1'SJ- ^oj ^ # oj ^^0,1 7 , 
i30 M171 95 %S\ i*MVEK Block frofljfl ^-ojfj nl^-^-Sl 3fl 5,194,4802O11^1'il--g-4 ; I^^-= D , 

M-S#5!l! Aj^ 7fe«Kmoldable) ^ 2fH) ^#ol 7flAl5jcH oicf. Nakano ^l?ll ^h] ^ 

§1 31 5,352.7312011^ ^6,000- 12.000) 200 -2,000) f-thif- ^r- IKl-^l^a* it> v or^- 

Aj-f^ o^m-^o.^^ 4?jlj ^ 2 p ^.Aj^ol ?Ha15]o1 Hcf. oMfh #t v i^- ^ ^ 450,000-1,000,000 g 
/mol S 15,000-150,000 g/molSj ^-7^01) t^t}^ Peterson f^Wl ^ fj Dl ^ ^ Tfl 5,011 8702011^- -§• 
51 =3 #Hl-2-7]fl-AV £A^ 0 , j]|Al5]ol oii-q], o]elt> #21^-71^ i A j#-c- °Jt1-°1 3.7)7} 10-100 DlH^-^itl 
^2}- 1 Dl Dl ^ ^ ov=n| ^. #*}-l-t i*Jtj-Ch 
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M-ir- o]s^ ?U\ t!*li ^sa^-^-a w#Jt4«fe*a A|*£-tt£J«l ^-xl^xixl-ssfl 

?1 5 21 3fl ^ 23 H 71 # -M A = v Vtl- 7 1 M 3 HI- ol ***th 

* ^1 * €■ 5) 3* sfl ?1 9 ^1 « £3 °11 91 *h £ 53 JE/S *il Wl x| ^# 7|^2o| e|-_ 

1-21 ^l^tf* 71 is. IV 13 51 £/S *H £1- *l£*r£- 5ol ck 

^.^o; iC ^« o. xj ^^g| Biy7ii-g-^7U^i.^Aj-^jiiHi- j&ssn tKJ- *tre°^ 

71-7] <3^i 7^-g (Ofll- *oj, <§3 3 ) 3! 71*13 (oil* , *«4 ) *r£ 501 WW. 

^-^«*1 7fi2 £ tj-U Ml 31- 3 -8 m 91 oH ^ #111121 ^flfj-ofl ^^fl^ y-f (hydrosilyla 

tion reaction) #f-«H A cM Hi y 7] f- =HM s TVi. ^'^aum* ij-tv^o^ g^l^U £tV7U atHJLSJ 
71^ W» 31*1 ^4-71 ^ oH 7}R ^tJ-^Kcrosslinking agent )(°11# #<H. *1 -g-x|-1*2l &™7}3, 2 

#21J1D1)*1 *£f-«SW?J£S*J A =M ^Sj-fl-A^ «]-f.# 7l]Ol t}7] 911V 50] Ef. 



l-)2f stra ^i-a distkojii.^, -y-^^ni^-si-^ti, 111^1^, h^-m-^ -tos. oi^^i 

^l^or^^olE}-. av 7 ] ^#-2-ZL^#51^ 2f5iflx| 15 *f^l *r£- »1 51 JE/§ #Sr n]^2h 

*f 85-95 3tf%# *M *r£ d| *j x]- #5 7i| f- U 51 uh Hi ol^x>#2] ^fl^^tofl §s.tv<§^# 

Dlx]^q] Zlol^olelt^l^xfo| #xfl7 r *13 >M- *fl£21 **oi| tflsfl a).*.©] 7]^t}7\ nj^oltj-. 

q-, m E«at #53^121 ^§wi ©1*01*1, 



^■^'S-C-y-ifll 4 V xl4?3Xl-51l7lXlol <* ^qofl Al-f*h7l 91 $11 #21-^7lfl-Ahj 1 ^l.f.«g i ^ol2Xl ?j7l^£^. 

^ ^ ^ -a # at #5! ^1 °j m ^vm xi-g-^ ^ 501 «}. 4^i ^ # w ^ §1 2 , ch>i 

oflxl t\R*33. «1 e ^szflti (15)S. ^# ?iy-s|-7l 9)*flx^, i lofl ixl=j H1-2J- ^j-ol <g#5.^ (20)ol 

(18)011 St)- i^^^Al?U, itvol #*II A J3 (15)ofl £V S£^-3^xl7]i-qi x^cf. i lofl^ 
ol cHq]oi ^y--i-^^ (30)o)l ojsii ?H21<H (40)oil -¥-^Sl^-5l£-5.ixl51ol oiuj-. ^M-xflaftii 
719-0^01^013 mo] (40)-c-^^°_S.? (45)#f-*fl t1aflS}S7iS-(i lofl^-ixlslxl &£)o\] •S^Stl-. 4 
(18)€-f-^^ (49)1-4^01 7flaioi (40)oil Jl^ljnl-. *]*$3. (15)^^11 91 ^ ofl *1 x] g o), a xj-^o] ^.Jflofl 
2ltHl^{jHj xl-^os.»lEAJ3(15)iJ ^ (18)oil ^4S|^TC£ (69)# xj~a*r0l ^53i A J ^^(20)# t, v * 
t^. f-^n (69)7> i#21 ^ofl ^ SlV. (15)2] ^Jofl SjSfl 7l-«flxl7iq- £^ ^ 

= (69)ofl 21*11 Sy-Sl-b'SSi^ ^ ^HS-Ofl iflt^4^€-^5!i^ flJLi«r<H^i-.lofl *W go] 



i20il ixlH Bl-21-^-ol ^ (10)01 *^±S.^Sra ^Efloil ££-^535* 7fl5.1-(20)#xf 
f.*HH ^2] uil^ (backside )#^xl^^5.«j ^ ^qol 5.^ 1LE (60)«H| ^ol ^(direct chip attached: 
•DCA)g>5ltt.«^SS.aS'i'8 3^^-^5!i^ (20)21- ithSloi *H-q<H ^-«(£2oilt- ixigx] 
2J-3-)# f^loMl ^ v ol^th flfl^oi] iiojAi, gaj- ^ jflqol i^- s|i ja_E (60) ?V2j ^7]^ ifl^- 3^2- 
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3 (10)2}- 4' *W<* JE^-SIS. J1E (60) 4 V 21 an = (capture pads) (58) 2±o]o]% (55)°fl SjSfl ? 



*7^tJ sfl?]^ ^7hi30il£Al5l<H Sir-qi, i3£<33 <Wl , 3y-#3tJ-(30)#f-«Jl 3 (10)#« ?fl2Jo] 
C60)ofl -¥-8j-(flip-chip attachment)^ ofl*l*kn Sit*, o] 3^, t]E. (15)*- 

iiofl ■ jnig Bj-^^-g-^ol ojo| *fl£(20)#>q-g-sw ^ (10) oil 33 ^Hq-. §1^^(15)^1 

?lXlofl X|7l5]<H, ^flofl 21*11 ££-33 ^£££ 1°11 £XlS (JE. 3<H|£- £xl£xl a.^ nf. x&Q 



zm hh\ m oi^nxi-^ 33 3^ (0 i# i^oi sm- ^sis^eii) ^1 

«. 3±2j ?j7Hj *jo^ PH^ ? £Oj 7,1 ^ ^ ^ # 7fl^tVC}-. 



fclTOolW HftJ 3 (binder) 3. A«5|fr *S14WtH!* «h« >IW*(llHM«Wlfr fl^ 
01 el IV IVf^ 7] i-71 CH-21 °J «VAj iA | g i. e^v 7 | Afofl ^ 7}R % §1 -g-*^. 



R 

i 



R 



CH ? = CH— Si— 0 —Si- 0 f-SI — CH=CH 2 
R 1 R 1 R 1 



R 

I 



<y-7i nt^mt^^^n wre muL$m%s.w^m r'-^i 

m^l 18^2] ShiflXri- 7 r X|£ 17HJ-S}-^71 i^*V^§}5] D-^^7lolEf. 3E*h R Si R'rf'JW, 
A o V 0l*>-^5lEl-. AV 7 | R Dl R l o£ S/13 l7j-@-§}. ^7121 Ojji- 0)1^7], 0^71, ^7], «J^7|, ^7l, 

iMi BlVi7l2j-a--S-^iy7l iJ ova 7]; l-a 7lj a4 ||M 0)1 ^ gl u 7] ij. ^ ©J-30 r U ( alkaryl) 71 ; Q 
7l.xJ5SJttM.1i Al#3^7l2l-^Al^5.o e v^ 7l0 ,^Aj. 7l 71 (radical) #2j t^WS-i*^ t4|3.£-3.3.3. 
-E,aig^#^.?B3ig - a 7l oi i^sauy 7l fltk 



#ai^l^A)-c- nlfl^-S #53lj ^-th fllS.1- ^ll(dispersant)5. ArtS ^ Si^. -S-?3 

AVo] th ^-xl-^ol 4^-3 ^. a 5 2| 10.000 Mix] 30,000 g/mol2] ^-x>^t ^ JL^-xJ-V f-^^l^y-^ 

92 Vflxl 99 %f-*rXl*HH f ^-XrVol 2f 400 M|xJ 5,000 g/moltJ ^^-7^ f-a]^-7]^K> ^^01^-. f-2] 
jllflfr ^115. xj-l-sU it? ^ m% %%*\P} ^-tl- 7B'A4 ^^lU-l ^ 

oii^til^q-.oiei^a.«VDjoi #y) xl^^El^a.^Djoi ^t^o|cl, 



Ai^Xl-V^^^7l#^ ^^-Xlfl-Aj- ^HDl* ^7ft>^*l ^HCJ-. Xl#Xl-^ ^^c+DV^^TVi.i 

ai-S-xj^y- i-ainDi^ eI-h-21 ojbvaio^ ^oi 71^- tl-thf-i-i^tvq-: 
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H- 



R 2 " 

r 

Si— 0 

: 
! 

R2 



R* 
I 

Si— H 

I 
i 

R 2 



aj-7] <yHj.Aiol|Ai ; R2-2-R°> Ri oil SMM (chemical groupjol^jP}-, 3 0} £. SH-fSj R 2J zr tf^*K 

H) W] -OSi(R Z ) 2 H 2j-f-7]olcf. Ith n 3 ^ ^^o| 2000 gAnolol* r (Hrira*M!£- 2000 g/moioj *B?1 



"J-s-ol VIII^ S.f , H ^Shtf# (precious metal complex)^ ^Bfl3 

#*ll$r°ll ««H3.Ck o|e1t> *Bfl^ ^^l^fHJ-oil ^°?\ 1^3 20 ppm3 ^-g-=] cf. ^4 5^1 7f 

J5l3th# *f 100 300*CoflA1 1 iflX] '34&*tt 7W3'j2. Hr&3*M£- 200*C°i]*| Wl&^fl- ^ 

H th. #nHf- Af-g-sKr #th 2 2AA ol t|# 2 «1 *W 4 SSU Sick 3*1. 3* 

#-5-*W 3*|E|Dj, 5*13. *M-«"1M*I (radiation) 4i.HH*fl 3*11 tKgol tl <H l+fe ^Urfstf 

y-tf-Sl on 7 r cUd! £3.^<H3ch 



33 

i 
i 

?!* 



» -1 73 
> <7J -+~0 — S£ — O - 

i 1 ) J 



1 

J* J 

< 

Q 

i 



rtr I 

1 
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Shf &^l-(stoichiometry)(Olll-#o1. Biy S^lf- #21^1^ l-ajjuH q) Gl&glMf-Shfe- 7^3 
S*fl2] Bl#)#fl|OlS-o£«l y\SLW UiSJ 7l31*j oj^j. £J = ^Slch >|-jaatW|Sl °JK)1 #7 r * r 

S,3£^](dirometer)oi|.iAl5I^m-2l-^6l *tM57l: #=j*l -S^^ 3 £■ 3 # ?\A A 9 ol 2 £■ 

412J £SH- 7^^l?l^q| 4#S]b VIII* fl#*<*|$. SI f-Efl^-) ^tJ-#2j- #nflV2l 
*3£-^7,fl2] *j31 §V# 7lS°£*f 2 4W 500 #V ppm, HrU^*}^ 2f 5 41*1 25 £VppmO| « ^$}Ek 
VIII* aHKH*l of] H 2 PtCl 6 7f ti ^. 

^15-Pl 3*il £3#°1] i*J-5|^ Dl^TH-2- Aj-H- ^Dl-fe- sj-^, 

*±. 3 U- tt*D] ? H- fl-i. a] 5- ^J-SJ- Wl^f-, cH>l oJ^=, #3 f-aj. ^ u °. 7 ] u 

•T-- 7 ! (poly crystalline and amorphous organic and inorganic filler )# i^thch ^2}- #3j7flil-c- 3 <H JL 5 

0 m 2 /g, »HW*WI*- 300 m 1100 m z /g2l £B3#3£-th o]f- 4*1^1^ -S^Ajoj g^jja i^El^fll 

a- <g *f# d| *1 d| BUl r.i 21- #3 3 av *ke. # 0,0^1^ ^ * 3 ^ « H pj q a s*v*j^. &m f-oj ^ 

# 71 #.0 £ of 50 iflX| 95 »^ 2f 80 Ml*l 85 * 3 3 fciS 1 7fD cf. Dl ^ *r #3*fl£| °J 

7+ 371 mw 20 di a-?-, *wi 2 20 di a* a 3 01 q.. 3 ni-sfAi p 4 3. -a-oi t> 371 1- ^ m g 

*r## ^t v (blend)S^5ol £3^0] i}. o]g*| t}#, fyj (packing) Hif- 3 Ete £-§#01 

( loading) 5] cH l] #o] Ajs]@ ^ oi_£S. §^15.^^ of 60 ^ 90 ^t v ^°ic}-. 

t\J\\± 01 <g xi ^ 01^ B>7Vi}-( S emi-reinforcing) S^DFJ"Sr (non-reinforcing) Dl «j -X^J- 2 * v 

^Sl^.o] ^^oj^^of 85 Lfl 7] 95#^%^-?J^JE.^olai«f 54W 15 «1 °J S i A j Ol r>. 

#57flol tJ^y-^ 45711 i^HFiSl- 4?j7l]^ -=01^ BjTj-SKii.BVTj-^) #xj^]^ 50 m 2/gDltVoj 

# t^il- #5^1 i-b Dl #?)7fl 2] 0,15.^ ^ Aj.sj. 1 . i ^ ^ sf #( #eflA ul = (glass beads), ^ 
b}-^, EK-c-l, slolDl?!-^^ oj ofl^i. ^a), nj ^s D] ^ -g-i, Aj-g. ^ 
©l^SI-El-E^-, ?J oli-21 ^* v fol Sic}-, i-^r tt^-w #?]7fl2l HV^*f iUloH^i. o}<$ t iVSMI, U 
AVf^ EiEi-^-ol sjEf. #g^lb atKofll- #<H E.ai mi « 011 s./] 41 ^--h. E2] °. 7 l oj-^l 4' 2af#2!7fls.^aiEl 

01 i3# *7l *J ^l 71 s. 3^ IVcf. 

^■^^ tiiflS-iSB ^al^- W«>FfllS.^ t^S, tt*^ ^7^1 (compression set additives), i> 

S-oj^ 7 r ^l, ^Sj- a^Tll, "371 oj-^711, aaiiAi^i ^(silicone rubber) 7]^ fo>oflA| 4 

-f-5] ^ 71 EJ- 7fl£.l-# i*V*V ^ oj cj. o] £1 |V 3 7^111-2. ^Aj # o] ^1 S. 7 | ^ of 15 o] ^ #7fl 

£l>-<32] Bf^tV fjAlofloiWi-Bp^tJ- #^^7V2,V2f i^#2] 2f 65 41*1 95 S «f 1 4jX| 20 HfS- 

5J^1^ tvtv of 70 90 d, of 5 ^ 15 ^^oj ^ oj- = D , -.^ ^ o r «1# atW^ol S 



*afl7|(iniU). JHtV7l(kneader) t B JlH2l ^Al7l(Banbery mixer) aJ-H-s^ ^ vyt* o\] ojjjj .Row 33 7) 
« ?} "!--§• *l 21 7l^#^oM th^Q - ol^ ith^l^l] ^2] -3-7]^^ f^-ojEl 7W ^Efl2] ^« ^ojo) 
71-5-SrDi. it^# Af# 0j-2f 1-^ 71^, 5« 71 ^ 7lEl^ Aj« 7l«# Aj-H-tl-Oi A]E Dl 

d-l-Ojal 7W ^EH^Aj^^o, 7^Cf. 



a 01 OJ^o^e] DjoiTlia-Tjigi-Tjo] Cf^2l -f-g-^ofl ^ V32) i^#ol ^ 01^ olE-ltVi 

#°ti 411V (encapsulating agent)5.i A r -g-|] ^01^ 
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£W] 1 



^ *H£21 31^^15-171 qtq ^(ofli-^oi, ^ai^i^-AVo)] 7Ut^aim i^-my 

#21 jhH )*r nja 3 tWI («flf- #ol , *1 ^ f* #12-71 # #s] ^-av ^ajjim ) o] u-t^^g- 2] ^ g- 

*ri^ o^2] £*o\ £ ^X\m]M^r -S-^IV -§^15. tflr ora#^#2l 75 ^2.5. A}-g-?]-ch 

#21 (qmiy^^-<y-)^xl(^ 2J£. a] ^a]^ (Silicone Resources) 43.*El fl^ VTS-100) (50 g). 

t^m-f^r^El ti^ ^-s-tV Sygard 182 CA) (3-15 #^%). (Micro-S^rS.-^ fl^ 'l-s-th MSX05? fl| 
£°J 4121^- *Jfl| MWW n^Sr7r#(proparganol)ofl 2l«fl w^sj) qa. ^fl (25 ppm). U tfSJ-oKj (150 

g)Ol 9i47l(mixer)°ll *f 2A]tf f-oj- ^thS^. atWlSJ £Sr2^3Ml7l 15 #^%oU,^JE 

3l(dufometer)oi| 21*H *ti£.2) ^^0] ^=jcf. 7 r jii ^31*1 tfoj #7>*j-oi] trJ-Ef^ E (therma i gheetWtf 
3*1 %SA'e\ 5h>l 60O1U-1 273. oleJ^^a^anS 1*1 -S-^tfMI ?J*|| 7^3^ 

11 i7 r 2^°J*1 c| * #fi.*V 5 * 3 £*l 21 StO] u-ovg ^ x] eo] 0.03 3 ol cj ^ • * *| £ £B (therm 
al surface ^ ^io| Jfl^gtk 



*1<M<4I 2 

i Cr€- H S 2J ^ *] ofl 4.VSI- tt*D| £ sJ-^-d) 2J- £ Hhf-tVtrSr 0 KJ §t v #ol #21 -^1^ ^ ^ofl 

mth #2313. 3 ®nm mth s <>i ^^ci-. 

£*#A: 

#Sm*D|fcSr-?-C| = 90 g 

^^v#2)-s-7i^a- = 60g 

71-jait^i = 10.5 g (7%) 

^ = 20 ppm 

3 £31 ^ = 72 Shore A 

t^tfBl¥^ = 187 g 
01-3 n^cl = 25 g 

^*^v#si-s-7ifl~a- = 37g 

^ #DH = 20 ppm 

4* = 68 Shore A 

tf3rtt*0l5-3l~?-r.1 = 150 g 
tfSr 0^ nl-^-tl = 37 g 
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*1^Vf-21-??-7l^A!- = 6 0g 

^4? ^DH = 20 ppm 

2 £.31 43 = 63 Shore A 

#3r tf ^4^ = 150 g 
Aj-t). oKj sf-fcj = 37 g 
^^r^^al^l^<y- = 54g 

-g-^r *nfl = 20 ppm 
3JL*1 43 = 60 Shore A 

^ #2] 70 -y-21- t^l ¥ Br-f-3 (fl Tj- 3^1 ± 2 ^7] 5 D] 3.^)7} 3. 4-§3 3 ^£.2] 

#V*«Str(*. 333<moldability)ol #^tUU, Bfsj-^ol ol^o^ ^tKnon-film forming)). BUS. 
ihSr^nl^- social- t>'^ora hJ4e|£| ^tl^Hl ?Ho|^fllS#€-flIS^Soi tf^sj Jflggi* Dfl-?- 
^c-Dl^Tj-^j^ i-i(85 A)f-#£- 33 ol ^thi-y^ol 2jol3cl-. 2 tflxl 15Dl3£2| 3JL af* 

tl *r 371 # ^f-g-Sra #5! *fl ^.E7r *7\± &7\% tif. Ol El *> W £i B> #01 ^ A | e i. 0.0^ -g # m 

ol 2.5 W/mK «^121 S3 ££1- £-bch 
^U!°ll 3 

i^#A: 
*?J = 120 g 

M^mm^}^ = 120 g 

■i^r #Ufl = 20 ppm 

*3 = 21 g 
tfSr o r <3 = 59 g 

■^iiatWI = 3.1 g 
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= 20ppm 

33] 2&w ^# 71 60 i-a #21- 7 ^ trai ? r 3^. #33 s_E^ n u w 

/mKoU, -5-3-3 # ^1 t»"CK^ i^l 43&< 50 Shore A). £WM VMMSkQo), #40^0] g 

W o\ $5)1 31 i-JL7r *f 70 51 i4 tW. 3 # tf^Sh ?1 31 3 4S # i+EM H^<2<3# 7}7] $ 

(Si^l 43 &< 40 Shore A) **<>1 7^*>th 

*}<M°11 4 

i cHr 4jH°fl"*1£- 94 ** a 34 *±*r <L>4 °r3*l £tt#ol ^SJEif- 4S«4tfWII cfl 

i^f-A: 
24*± = 90g 

jl#^tf#q*>lTH}-- 13 g 
i-^ 4flfl = 20 ppm 
Sill = 62 Shore A 

514**= 15 g 
4J-4 0K3 = 60 g 
^*^l-ai^l^A]- = 30g 
*44fll = 20 ppm 
3i*1 43 = 68 Shore A 

^1 £3#£3i*l 43#3 tt*W60 Mi 7] 70f-#£-33?!-*3i3 Alif" DJ-^ jnaf-egto] 7^2 
^Shif-t^Wl WM, ^tJ-f-U -??-*] fh #3 31 i-Sf-lol 3321 3-Si i! ?1-*S, ^3i 

i U ^13 ^#31**^011 ^34^ Ol^ad-. *fl£°U CfltV 423121 *3 Hi #Ol ^2- 7^ 0]] 

i*^-sm^t>^ol «o\m. *l**r1*S! 4HMV**MPHK.H|£a £tre€-4-ti*M **S-*l2l 3 -Si 

#S*E1 3]£=j AlJEi- *H4-g-Ol 7^21 51101AE0H tijtfl tf£ *t* # 31 -§«. 



io : - 



(57) S3 

a) 3*1- ■»?■*; 

b) 4M 3*1- W1W Wl*-*.** £ 

c) 4^1 ufls|Slol Sir- £31*] # 
f-it.^^toilSiol^, 

R 

I 

CH ? = CH — Si — 0 
I 

R 5 



R 

i 

-Si— 0 
I 

R' 



R 

-S— CH-CHj 
I 



CH 2 ^CH- 



R 

I 

R 1 



R 
I 

-S?~0 

« 

I 

Rt 



R 
I 



R1 



"2 



is s-M g fe- m si y ?hm » ^ **i 

"R 2 

H- 



■Si— 0- 
i 

R2 



Si-H 



n 3 



R2 
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(R, R 1 ^ R 2 ^ I7f &fj-^7|2l- 1*&SW^1S 0l^7|i- ?ofl^ ^=|5|m. n, >l,n z >1, n 8 >1°J) 

3^2.' 
*UtWlSl<>i<M. 



t 1 ! 

18 



^7 



T x x 



•? f 



I 

x 



l,n 8 >PJ 



12 - 
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^l £ 3 £3 Bl Si »M- #S|- ^Dl fc, 1 SI- -g-i, I 1 U- Wfl 4| a] 3. Ffafol £,S^ -^i, #9 Hlfj f-, cfo] o(-£ 

OjTj-^OflA] £ Big i. g ^ 

*] 95 uIU^oIjI °-f 5 15 IV^-U- Bpitl- nlU^t) 

St 1 * 6. 

31l2-°fl?i<>1<M. 

4^1 R £ Rl-2-Oj-lpl, 0^71, ^iy7], H Al»S«l7l£0l ^7]£- ^Ofl^ AjBjgi. ^.f. 

An** 9. 

4^1 ^ fl-tfo] /i s. cJ-£ ^ 4 * SS. ^4 3 

10. 

4^1 W*>1tMW *f 10,000 g/mol 41*1 30,000 g/mol 3 **Wt'?lfr*|l 3** «f 400 g/mol MM 5, 
000 g/mol S-TfV* 312 4 7W 

St 1 * 11. 
*ll0««Hflol<*l. 

4M ^-S-^l^VSl 7fli 4-gOl of 1 Lfl7l 8 %o|J2, *|2 4^-01 of m^j 99 %oj ^p.^ 
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12. 

fll3thHia<H-M. 

4>7l D|fl*W<5M ^ 60 90 #«%t] 

St 1 * 13. 

=8?* 14. 
*|3#011 54°^, 

4^1 m « xw- i m*i 20 ni a* e a *i 371 # ^ 
15. 

4>71 DlH 7+7]- 3-^ tt^-w, #2fl^ glass beads). sMm, #2? ^3. S-S, D J oH-2) £*v 

3^16. 

^l *f 65 41*1 95 £1*% ^ ^Dl^-uf^ci 51 #7] £3 #3 <>f 1 M17J 20 ^% ^-£2] Hl# 

3^*J-17. 
2fllt*>11S!oH ( 

thl, ^7^fl (compression set additives), ttU- 7^1], #^7fl, °> g>| oj^fls. o]*W*\ 

=8^18. 

3*1 £3#<HI 2l»fl 711 £51 a) h 7). *} ^ 2 AlE( sheet )°J ^£#. 

3^19. 

*H1^°11 a°1*1. 
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8 ^ av 7 | «j i5 n g ^5^- g # ^ ^ ^ am oil 4 JLi- SMI 

a) u| y » ^ 1-2] 4" & SHM 1 4 «H* 3 -S 3-31; i4 

1- £ trot tttl on 4 tii * s si 

=8**21. 

=9**22. 
^]20*H»J1 ©m. 

3**23. 
3122^1 ojcHAl, 

^WW #Dfl?j tKE*| 3 «M *l *£# S 3 fttj . 
3**24. 
*I23*WI floM. 

A o^l vill* ^ araj-tHK! !KE.S1 4 1 «M *l *£# *o VB J. 

3**25. 

^122*^1 oic^, 

#7] #HflS] tfo] -3*1 StM-S] *t2MW 500 #Vppm #*lj3^thIE.5)l *j Hfl^l^l *£#** 
3**26. 

- 15 - 
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#Bfl2l <y=ol tf>| ^i v #2| *f 5 MM 25 SVppm tVisil g g||?|7] -^£-|-*4 "J-fl. 

«l26tWI Sl^-H. 

AJ-71 w| y # ^-7l^o] of 10,000 g/mol Hi *1 30,000 g/mol * fl ^1 71U S-Tj-lW of 400 g/mol 

Ml*] 5,000 g/mol S912J 312 #*|-V£3. ol^H^lOj, 

4-71 7iu ^iv^a 01 ^ti^ my y-iMi-^ 2.^ 0.71^21 av 7 | stj-t^i ^ 1 m^i 8 

n, 4-7I 7.112 £7F3=°a o|^oix|^- my nfy-711- ^ i-^-fM*^ 471 £tJ-f-<>l of 92 m*l 99 #<tf% £ 
41-71 7fja «M*ifr "ctfW 4M my BIMf- 1*1 ^Wtf £ 4^1 ««-e-»7i# Stt 

Al 71 71 9| tfl Ofl L1 7l # 71] ^t}± VX) * 3L?TO£- 

tKE*| 3 sfl7l7] 34 »«HJ. 

3- ?*J-28. 
7H30SM 01 ol Ai 

4- 71 oflui t| 7} 7\<*ti\] 2l«fl .^^g^i}.£j( $ q|7|X| ^£#34 
=8? #29. 

y-i^fl ^2i-4-7i ike.*] ^-s^^e^s-*^^ ^s-whi *is* 
4M flia^f 

a) ^111 ^t v ##^4*l-7l 9j«fl °-f 200 g/mol 01*1-21 *X^?N"-*|#*W*3l*7KKh *fla iflofl oi^oj^cq 

b) 7fl2 5tM-# ? 4 Sl-71 9l5fl of 400 g/mol o|4°J ^7>^# i^-TfV ^^l^t 4^1 *fll €Wfl 1 
m± Stfl;iJ 

C) 4-71 ^ 711-01 4-71 7i^-7l«= #21-S-7R^ H*^*? 151^-71^0] S* V # ^tHI ^EJi^- 4"7| 4|2 £t»# 

d) 3 gttf - 4-7| oj 7H# A] Fji- 4-71 71 ^71^ JL&X}** 1^ ^7]^-^ s^f- 

# 71JH 1 tM 71 oflM 71 # Cfcfl 

# £#*Kr oil 21 «H 3 3 51 

4 1 2117171 ^#?4 
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3^30. 

tK£.*l Q% tH£*|«oiN Ih9«fe Si# "«HS ^9- Afolofl *IS# flflsi<M7l£- SMI 

a) 311 £###33*1*1 3*11 2,000 g/mol 01*1-21 *^§# XJ-V f-al^j^-A} ^ ^ofl oji.ojj}.- 

2i =i~?-ei # 3 m\ u *im2i- <emi; 

b) 312 £t v ## fj^SM ^tfl 2f 10,000 g/mol 01^2] JL&$% m^^ttw 3*1 31 1 £tM*fl 

c) 3*1 ^71-f-ol av 7 ] »|^v*ai 2WV £t v #m°fl *£5q£» 3*1 312 £tt*# 
£tTO£-SM1;iI 

d) »m 3*1 t]7+##^Ai7i^4^i ^ksj-j^h* W -S-7l^LV2l 
# 7U £ tM 7li^- OHM x] l- 31^*1^ SMI 

i- atrofc via oil 2i <n 3 3 si 

1K£*I1 ^ ail 7lz] S3 

=8^31. 

311*^15101^, 

a) 311 ?J 312 ?fe ?flElol^7l x] 312 #3£3|2 #B °5.*e1 W\t *M*2| ^# £*W:a. 

b) 3*1 mm m 3*1 *isn*£-*s-<wi ^^.^ ^&#3it*vt-Mi4i«#7^- 
#4^i-sa?]-*i^-n L i#. 

=8^32. 
31551^101^x1, 

*i e **fs. i§*i-j2, 3*1 ^^-21 ag# 7wm, 371 £3#s. 01-^3 3is.s-s- 371 *i * 3 

321- 4-71 21 J?- XfOl Oil AW 3 IT ^£#. 

At 1 * 33. 
3156^1 ojojAi, 

3*1 i 31 °J-^]?l7l 3 *fl aj-71 i].* i? 4M *1 3 a) 31- nafl * 7 f.£. 

^2#. 

St 1 * 34. 
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-Si— G- 


— Si- 


— CH — CH2 


R 1 


R1 

n-j 
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JES 5 



R 



R 



H 



Si— 0 



Si— H 



R 



n 



3 
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iS 6 



* 



33 r~ 




— o — 



-o 



^2. _p 
rlr 



^3 

I 

CO - 

\ 

jo - J 



33 



O-CO 




O — O — CO 



32 



o 
! 

O 



I 

*> -co — 3) 



r 

I 

o 

Hi ® 
rlr I 

3 O 



20 
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R 



CH 2 = CH— Si— 0 



R 1 



R 



CH ? =CH— Si— 0 

R 1 



is 7 

R 

I 

•Si- 

I 

R 1 

R 



0 



n 



R 
I 

Si 
I 

R 1 



1 



-Si— 0 



R 1 



R 



n. 



CH = CH 2 



•Si— CH=CH 2 
R 1 



22 
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R 



R 



H 



Si— 0 



Si — H 



p2 



R 2 



n 



3 
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jee 10 
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I 
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-Q — CO 



rlr 
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r-rn 
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r 

o , 
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3 
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CO 
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I 

20 



I 
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o 

I 
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33 — CO 
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o 

H- 



33 
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